Loss of ganciclovir sensitivity by exclusion of thymidine kinase gene from transplanted proinsulin-producing fibroblasts as a gene therapy model for diabetes.
To establish a practical method of somatic gene therapy, we aimed to develop a regulatory system at the cellular level using a suicide vector. We introduced the herpes simplex virus type 1 thymidine kinase (HSV-tk) gene into the human proinsulin-producing Ltk-cells and examined whether ganciclovir (GCV) administration could control proinsulin production in vivo. The cells transfected with the HSV-tk gene showed more than 100-fold increase in sensitivity to GCV compared with the parent cells. Analysis of blood glucose in diabetic nude mice with transplanted cells showed that proinsulin production by these cells was strongly suppressed by GCV treatment in vivo as reflected by the reversal to hyperglycemia. However, in the in vivo experiment, the plasmid containing the HSV-tk gene was spontaneously lost from the transplanted cells in one of six cases resulting in the resistance to GCV as reflected by the persistent hypoglycemia and increased tumor size. This system of HSV-tk and administration of GCV may be applicable to gene therapy as a suicide vector, but the system of stable expression of the HSV-tk gene must be established.